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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing 
a semiconductor device having high voltage driving transistors 
which suppress the increase of resist patterning steps to reduce 
the manufacturing cost. 

SOLUTION: The method comprises forming a gate insulation film 
21a on channel forming regions on a semiconductor substrate 10, 
forming gate electrodes 30 on the film 21a, introducing a 
conductive impurity D2 for forming a lightly doped diffused layer 1 1 
adjacent the channel forming regions, introducing a conductive 
impurity D3 for forming a medium-doped diffused layer 12 adjacent 
the diffused layer 1 1 , introducing a conductive impurity D4 for 
forming a heavily doped diffused layer 1 3 adjacent the diffused 
layer 12, activating the introduced impurities to form these diffused 
layers 11, 12, 13; the impurity ions are implanted obliquely to form 
the layer 11. 
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miBffiif sffifjw t mstr s «fc 5 Kmt&pmmmm % 
mmt zm&mwi&i&mAT sxg £ . 

iria{gisei£isjs . ms,f igmt&mm *s «t <>* Miauls 

m *xg £ * m* *¥*tttUBDKjt#tt. 

Cil#B2 ] HuiaffirSSfefeJl^fi£fla©^«f4^:iK%4 

nr*sii*i i saiS©^*^g©$sEjg^o 
HI*S3 ] away- h««*»idrr*xs©«. mrta 

j&s-rsxg* s e> ccwr sawsb 1 ia«g©^»«g 

£ ur^mtt^ttfei^^A-r-sxe'c* o . 
g#s tuia-^-Y k * — juife^ia^vx ^ £ otzsstt 

[ 6 ] mr ias?sae;tyi ^r^-r s m^&twm 
zmx-rzjimvmic. mmrnmrnmrnBim^^ 

"C««tt^F*B®>43SA-rSXg-C*Sft*3B 1 iats©¥ 

*£f*3$g©tsJji:££ 0 

ffijitt(c^#r«iiiiffittjnciui. <wmek:**w5 

fflfrmmim-sucn 1 f£twi£wrsfr 1 imr 
si-5>yxi(i, mriam i * 1 *wmm®t 
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ettt^wr sib 2 ®i«^;sj{»*j ctema&gtc^rr £ 

Z&ffljimM F 7>yx * ££WT-5¥2S:ft«g©SS!ji 

^*S^*©Mfa^ l ? + *;i^jjS«0*±K:j|» i y- 
F s it £ . 

y- Mft*Mi*»«-rsxg4. 
buibh i y- f smm±.*s £ vmim 2 y- hK«st± 
10 (cm 1 y- F««ej:j>'g?2y- h*s*jBswsxg 

£. 

f(iB» 2 * + * £ pgr -5 «fc 5 K ffi&m 2 e 

«MEJ£IS«4JBfiW- *attWflPF«ift*»A-r £Xg£ . 

mum 1 rn^^M f 5 > y ^ # ©^^is^rapr s 
mriaflr 1 JW^naEfiwsiPffi-rs j; 5 ^Mian 1 <s 

«RffilS«*3eJ5W-S*«!t^M«i?6a|!Ar -SXSi . 
20 iriB^ 1 fiifeKffi^g £ mm? KM lam 1 

B>jia» 1 fpmmmkm t mm? icm&m 1 i&mm 

ms» 2 (SsSSffitstJi £ kst 5<t^ (CBtriam 2 ;s?ss 

wmmim&&$mm. mem 1 ^zssffitJ:®. iwam 
lmna&nw. i«iam2ffi?gs&i!tji l fci^tuiam 
2 ia?iiSS£fsyi zmmt & mn&mm* mm t l t , 
aulas 1 m$m.tmm> ttriam 1 *aig3fetsta> Miam 

2^jggffi;i5tjg^fiS-rsxg£4w-rs^ftiai© 

[»«g[8 ] Miam 1 immmm^mmt 
wwzmA-rz xg*« . a 

Af 4XSr* 231^9 7 latgO^&Stg©*!^ 

So 

m^Wfo *m\? h lit * ^> S|jR31 9 IB tt©¥a£ft 

50 1 1 ] ttrte^ 1 (5«Sffl;tiw*jB«'r4*«tt 



3 

*«»&*A-i- 5ii©ii> mam i ?«ti£ttttji& 
AW ***tt^w»**Ar*xs©wr«: . swa* i * 

buibii i ja^«afltt«fe)i*»fitr4*«tt^««j**A-r 

£Xg i . Iff! B* 2 ifSrg^lSifcJl £^f£-T 5 &tt$7tt 
<ft**A-T 5IS i *ra^tcff 5 18*31 7 f B*£©*jltt 

[»W©#ttfci*!8] 
[000 1] 

[0 00 2] 

[ft*©&fl5] l^Mh5>yxi! (FET ; Field 
Effect Transistor ) ttnEM$)$l<D¥&#gi'&X& 
0. ^tf~^© r 7>yx£©m^igS&M©¥^* 

vx^z. 

[0 00 3 ] _hiB©«#?$8* r 5 ^©f^^i L/ 

(MOSFET ; Metal-Oxide-Semiconductor FET ) ifi 
CtllJ, DRAM (Dynamic Random Access Memo 
ries) &£©5NW*iattSaK». A/D3>A-i(j4i' 
©^zSftSS. aSt>{3S&S^»3R^&£©¥a*#i!fi 

& £icj£ trci,>& h7>yx*r*o. ldd 

«*tt«***rrst>©*iifl»3*Tci,»s. 

[000 4] ±IB©MO S FET©5%, ift^HIEttffi 

y*£©S£8UB*ti£K:-3t,>-t\ n h £ 

9^gi$n/cpS^tta«*)-2>(,Hip'i»i;n o©^ 

t * )^mmm±icmitiy <j n >n jss-c* s y- r f&« 

j»2 1 a^Ltmtfil< l Ji"J3>i*>Wf>i/ 

dim F©8is&-c* K*>6&sy- 
3 o tmj& z nr *s o . y - r me 3 o ©wffljsp©^ 
#stg i o dn«: nisPF^©^ mmm 1 6 iigfftK 

[0 00 5] ±E©ltlWB«JftCc4j»,>T«. f£?ggt£«fc 
SI 6<hW?fflKI£tScJl 1 7©21flit5C<!:(Cj; 

0. Jg£»EE©[6]±. tf-sUffioJW&iT 5 

Cim^. CCT, S^WEE©frX<ite:EP»]SEE© 

±^^cj; o tssma* i&Win/ctTA ^ > is * • 

^u-f^<?>«r?l#iac-r*E©±^i*«:tB^U. 
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>l£tS!Hi^i;=i>Sffii©|?ffi!i£-r^5' + 

s*gfflij-c«* v *-;u##££T£©-cmft#±#i u 
*©£«ifW-$- £*>©-?& cft^Kcfc-oTig 

SEE^EnJPL-TfcMOSF ET^:*©8bfP#ft5:^(C 

[0 006 ] XfB© 2 «f 3t©S£tSJl©J&JsS#ffi £ LX 
10 «. ^«*Sl 0±©y- r«@3 0 

*aEALrfi«iss;tkJii 6*j&«u i^tcy- r^g 

3 0©(IJ®&t-9--f Ff *-JH6*JR2 2*Bi$,b> C<D 

Y^*-)\>m&&2 2&^x2thxmm&w&m 
4*>*&Aisxi&mgmxm i 7*rj£RW4#ife6J— 

[0 00 7 ] L*>U 3.6(ClS«EETt?fgail3-a 

£*§£{c«. ±iE©«3fi©iaBtJltt:*jt»rfe. mentis 

V 3 l 0 iffir&gffiffcjf 1 6 ©Si, *3 l>ttffi 
20 fcgffi&l&Jl 1 6 t m&m&M 1 7 ©Sffi tt E\c is^x 
l&.'Utf—yWtim&l'** < tests: t\ mm^EE 

[0 0 0 8 ] _bECDJ:5«cS6ac*J««BET-Cfe«aBi?I 
tli-r^>/cas6iC«. 2tt&»©S£ffc)!<fci3 feii»i«mEE!NF 
tt^tajXS-S-SieftJtJliU-r, 14 (b) (Ct^-TJ:^ 
K, ffitS^ffiKH 1 1 . Wg&foWim 1 2 . fcJ;OTii?& 

as£twi i3i, 3 mffif^jt^it 1 1 z&gifix-x < 

30 [0 0 0 9 ] 

«<g?ga&»til l l . *?SttJd;f5S l 2*sJ;cJ t W?gaa 

ISUB1 3©-en-etiSrJgjaE-i-4*;*©-<*>aAfflOv 

©-c. ut^x h^*^-->yxg©itin*st. s?iSa 
[ooio] *^«±iB©Wia*{ciE*r&sn/c*> 

[0 0 1 1 ] 

[»H*»ifc-r€>fc*©*K] ±iB©@«j*3ifiS;-rs/c 

50 r. *^^S«©B5iB^ + 4<-^^«Lh«:y- F*fi«6 



r 
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timmMsm tmm-r & & *> ^mmmmfoWLmzm 
zmmm-mmzftmtLxMnmi&miziisiis. Mia* 

[0013] ±MZ<D$mi®¥m#&E<DW:&fi&< l Cj; 

i±^M%^sa:ccw'^>aA-r^ci. s>swii»(si 
[ooi4] ±&®*wM<Dmmimm<Dmj&j;mt l 3., 

A-r^Ili*!. ^ft^^£M&&C--f'*>&A'3r£X 

m-c$>&. c4afc«ti5 > y- ^1Ig^©^fJ^3^cffi^J&-r 
. -e©Tgpfciei 9 ^vtsmsamm^mm- set 

[0015] ±5B©*^K©^^g<Dtiig^)£«. 

MffittKJi zmm-z mmmwmi*: mxt s xfi© ar 

St»«*JBfiW4»«tt^tt«j*»AfSXS**. Bute 
ATSIfiT*?. lffliBi£»i&ffiOT 50 
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6 

ibr*«t^Ki«j4*A-J-4Xa"r*5. Ctl 

aj!ci**tt^K«j**A i/riitt{bxg«:*jt>riia 

mc@ *) &^&MBm&m*&m' s c £ tct 9 . u 

[0016] ±8E©*«W jfiTSrffitt. 

^a-t s x*i© mr «c , wnBtmaataamatm u-^h 

^hMW&^fflto*m\-tz>jLWfi. friBWasateSfe 
mutism uvx ?^ ^ i ur^mit^F^^A 

20 5Ci*J?It|-C*5„ 

[0017] gfc, ilBCBW^^-rSfcafe. 

?zm i nm&mmtfimicm&Ltcn 1 aiaiiw-r 
■sm i ^zmmm h 5 ^ i, gfie^ 1 ^ 

£ . §us3**ffc2£K * ©bu 130 2 f * )\^MWiBM± lc 

m 2 y- h -sxs £ . itriB^ 
^K±*j < fc!y : B!riam2 #~ hmmm±icm 1 y- 
to&unz v- hss^^-rsxsi. buib^2s^ 

-5 x^ <h . u ib0 2 * ^ ;ujgjiR^ 4 p^-r 

0 ^AT^Xfli^ lulB01S^^Mh7>yx^©^ 

i * + * £ isssg-r s j: ^ tcsfria* i fi?iai£ 

i mm.mmtm&-§rz> £ 5 ^miia* 1 **gae;twi 

*JKfiW S **tt^K«i**A-r sxe £ > m/ta* 1 4> 

msamm t mm-? K$itm 1 Mi&mmm &m 
ffitsui £ RS-r 2 <fc 5 Kgutam 2 ssgffi^B * 

S^WtTttftSSIA-r Sil £ . mriam 1 fg?Sgffi;f; 
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IBIS 2 {£iggf£ifcB . *5 <fc Cf» BBff 2 iSfcgftffitfcB * Jfc 
[0018] ±E©*^©*i3Wt»«©«(jt**fet4. 

^#s«*©m 1 9- + * a^jsrswlbc* i y- H6 
\mz*f- vmmtfci&h. m i y- H6n«±*j«t 

C8H 2 y- h t&MfcflLhtcfll i y- h«(Hs «fc tfS? 2 y- io 

)i<Bi&m® turn? s j: s k# 2 mmmsm^m- 
zmm&^mt&mx urn mmhmti y^v*.* 

*»«tt:w«»**Au mi ets&fetfca iissig-r* 

■*«BR-}-4««tt^«»*»Ai/. m2<g?^affi;t$ta 20 
w»**A-r*. m nmmtms. mi*?sa 

i£KJi. m 1 mSSHEiS®. m2{£?£KffiffcB> 

[0019] ±K©*^©¥*f^»D«j^ffiK: J: 

n«. m ustagfttfca, mi^jgsffii^afccfc^mi 

ii^^im©3fi1&jt©3lll*£;ffcB£WU flSHEET 30 

xvmiaimwsm i hj?x»#§!> f v >t?x # £ , m 2 

i£?&gffiifcBfc <fc Cfl* 2 SS7£«fcf&B© 2 s*tis©m 2 

«t&Ji£W-r£t!£5ft©ifr2 h7>yx$ts 
«flaa^*»»aiT 4 wtt^«*««b«c ^ * >£a 

W«£*AUTr£tefLrg«c*a>T«K43B*»£$ 
#. » 1 ffiiSSffiffcB tm 1 #&Ki£ftWf £ StttMRtt 

ZmKbUXBlfrrZC istsZV'*?- 40 

->*xg©*ffln*jipA*e£#»-c*. Kjftaxhoiw 

[0020] ±ffi©*»WC!)*»(«S«0«jfc&ffiB. 

j&stsim F?*-;Mfciit0S£v*2£bT4*>i£ 
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[002 1 ] ±E©*IW©#*^«©*HS#fcfcra. 

msm 2 e?ssffit^a zmn&*m 

*©JRHMWWfclKM"&U5?* F)»£»J&-r£Xg©i?tf 

oc > tuiam 1 y- f <t o*m 2 y- f «@©i(gi5K: 

jm®*mA?2>T.m&> ttriBf- f * -^as<tBi* 
•7^ ^ i Lr#«tt^w»**A-r*xa-c* o . bbis 

* 1 *«jaa«Ji*»fiW--s*«tt^tt«j**A"r4x 

3Wft*»A-r*ie-c*£. ctitcio. m««r^ 

ft**Aorr§ttfbxaK*jt>r«tt«je*i6*feS-tt, 

[0 0 2 2] ±3E©*^©*3W*«fl»OllJfe&j£tt. 

®*«A-r 4xg©«> itrism 1 ms^mm^m-t 

* 1 WiiKJH^SjeSW-saWlttTieftS^Arsx 

at. wiBm 2 isiss^a * moor &rnm&*mi * 
»A-r*xgt*H^«:tf^. cntc^o^ mij*?sa 

fi£«ScB£»2j«?ftB[ffi;tStB J fellI-©u^ H^vxi' 
^©ttttJ^fflix. 4 C <h ft . tstjgri x h <DSM«t pj#l 
[002 3 ] 

iti 4tt 5 n ? t * F 7 >y X $ (V 
i^w-rsn^t^Misasih^^yx^ (v cc 

T r ) J)Wf&ZtiXi,>z>. g-r, £M«DM4«D?K«EIB 
Sfiffl© 3 WKtSCttll^a^' SSIf^WliS h 5>5?^ $ 
(V P pTr) (C-D^-CSBIjrr-S. Wi«LOCOSffi(C 

<=fc o ?f^fiK§ titcm^mmmm 2 0 k «t k> K#je> nfc p 

XtC. 17!lx.«MJl*54 0 n m©gt-ft-> 'J 3 >a>6&£l& 

i y- h ife^M 2 i a *5^s<;$ nt*$ o . -e©±atc0!j 
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AtfsFy e^y :3>4£>^x^>^y-tM FOstfyiM 

h«S3 0<OWffliJ8P©pS^a»#*tR*Sl^ 
«p^*JH 0**Ctt, n 1 <£?gfi&ffcjf 1 1 x 

* i m&mmm 12, *? jro-jin K«KffiKJi 1 3 & 

6fc4 3KflUfi©#l V-X . FW>i£ft»SDa# 
M^ntfcO, I«h7>^^ (VppTr) *S 

[0 02 5 ] 0 1 ©HM±a«J©««CCtt2*» 

^IW*W-rS«ff«ira[h7>^* (V cc Tr) 

>4#>^xf->^yi^ F©#yu--f K*6tt4y- 

B % n MOS 2 ffi^gffij&JI 1 4 *s «fc tfjfr 2 XW* 
ffitfelil 5*6«t*2«tJi<D#2y-^ • FW>ffi 
ffcJi S D b *s»JsS3 ntfe 5 , h 5 * 

(V cc Tr) «3htl^ 0 

[0026] frfr2>ms&®¥m»mt\t % mxm<omk 
offitw*w-r F7>^^i 

[0 02 7] tTRC ±iao*^»Jft|cD^2g^^gcD 

«js*»K:^^r«iHrs. ar, H2 (a) ksw* 
^ k . bis ±mti<DW8&TKmEmnm<D 3 «t®ffitft 

Jl**^*n^^ *;us«|jts**®h^>^x^ (V PP 
**T4n^ + *^a!*»SS*ffih7>^* (V CC T 

r ) (ommmxh p »; n 1 0 &c 

fc, m«J»ffi{bffiCC J: 0 4 0 n m©HWCDKIb^ «J n 
>r*§»iy-h«ili2 1a*Ml, — v cc 
T r ^«««o^ + *;UJB««ijLbK: % Wfctf&MSMbffi 
K<fc9 9 nm©JRff©K{b->y 3>t*5»2y- htfi 

Si2 1 b*^-rs, 

[0028] 02 (b) ccsf i^tc, my- 

h*ft»JR2 1 afeitfj|2y- F«M*JR2 1 bCD±H 

wu*c v Dfficc ± g * y > y 3 >*$ j: # * > y* 
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[0 0 2 9] :j«c % 02 (c) k:^TJ:5«: % V PP Tr 
MS^U^hlRitML, V cc TrMIi 
tCfc^T, y-Hi3 0*7X^iUtWiBPft5 
IH2A s a^©na©#*tt^RK»D 1*1-6x10 
12 atms/cm 2 <DK-XS*C-Y^>aAL/, A2{£«ffJ£tfe 

[0 0 3 0] ;j«c % 133 (d) tc^Tcfc^K:, 
iRllriSLWl OT^«CVDft(cJ:r)M<b^y3 
>**HS^ RIE (J©£ft^*>x?*>y) &4 

OflttBc*-/ F^*-;H6«BI2 2*JBfltT*. JMc, 

V C cTr»JSS(H«tl/S;x mR2t?«ail, VppTr 

»jsfcfctt*cfat>r. if-f F«5*-jHftlWi2 2*vx^ 

D2^1-6x 1 0 12 atms/an 2 CDF-XS, 90keV 
CDx*;l^-T\ m^fii 0 tc*f 4 5 KcDftJK 
tM*>iiAU 0 1 ffiaiSffifSUI 1 l£jff5)£ir& 0 c 
<D4c*. a«cc*fLr«4a6{c^^>aA-rsc<b"C, if 

A F2*-;Mft|*R2 2©T8P«:STnSC[)*«tt^;*fi 
[0 03 1 ] r&te, 03(e) 6C*VT J: 5 fc, V cc T r 

fct,>T\ F^*-;n»»Bl2 2*-ex£>4 

LT0}*«P*£l,>ttA s fti*C0nS[©«*tt^3KftD 
3*6 x 1 0 12 -1 x 1 0 13 atfTis/cm 2 cDF-Xar, S 

vjw* -Mmm 2 2 ©Tfifscc* m 

M®*@ 0 jAt^C 4 ttfcl*. 

[0032] ;xcc, 03(f) ccskTJ:5k:, ut?x h 

mr 2 sgft^Lyta, VppTr ®mMaeiUi»jtt«« 

4VccTr^Jfl5««4HPLfcU^hfl|R3*JBJsE-r 
^>o V PP Tr»SBW»c^tBU^ FJKR3 
^X^iir, V cc TrJBJSS««K:*j^rtt*^ F«5 
*-^»*i2 2*vx?iUr, «AtfP*5WiA 
s Sc 4(7) n SOWIttTMMD 4 * 1 x 1 0 1 s atms/cm 2 
«±<DF-X«r^tf>£AU V P pTrMIfe»Cfe 
1 ^?SSffi;S(Jl 13*. Vcc T r ^SRiStc*jO^ 

t^OfcnS0««fSF*e«J«:Jgtt{brS^«>(C, T 

--^&a*tf i\ v PP t r i«icte^r^ 1 fg?^ 

AffiftM 1 1 , » 1 *?«KI£tS(S 1 2 , 1 
SffilScJll 3*>6tt4 3«fjft©»ri V-X . FU>f> 
ffi^ilSDa*, V ee Tr«SE«J««:*j^r»2fi«lt 
ffiKJIl 4*Jcfca f ^21«iaiSl£ffcJll 5*>6tt4 2«« 
3t(D®2y-X- F W>fcd&JiSDb£ff^U ^ 
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msmm<o 3 mmmmm * * n * + * jvsxim 
sih7>-^f (v PP Tr) t. zmm&immzm 

T&n9- + *fr§SM9ttm3il'5^*SX* (V«Tr) 

[0 034] 'JKUL, mx. it C V DSK £ 0 ±12© h 5 > 
(V B0 T r> V cc Tr) Z&mLr^Wlcmitis 

B2 3 4«iiL-CV-x - KW>&tfcJlSDK:*r& 

n>£^ h*-;l/rt«:a*ii*-m^3 1 £J£J&U 3 6 
(Ctfflx. «T 5 - -i? A * i£-C±M6&k 3 2 £0f£ U 3 
6 tc C V D &tc J: *) Milis V ^ XD&WfeMM 2 4 %B 

swaa zzn c». a i ktsvt j: 5 &»?£©¥*«*« 

[0 03 5] ±BB©^SB^II©*»fl«s«©«US^rife 
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